Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.080; data-to-parameter ratio = 20.4. organic compounds o2438 Fun et al.
The asymmetric unit of the title compound, C 15 H 12 FN 3 S, consists of two independent molecules with comparable geometries. In one molecule, the 1,3-benzothiazole ring system (r.m.s. deviation = 0.011 Å ) forms a dihedral angle of 19.86 (6) with the phenyl ring. The corresponding r.m.s. deviation and dihedral angle for the other molecule are 0.014 Å and 22.32 (6) , respectively. In the crystal, molecules are linked via N-HÁ Á ÁN, C-HÁ Á ÁF and C-HÁ Á ÁN hydrogen bonds into a three-dimensional network. The crystal studied was a non-merohedral twin with a refined BASF value of 0.301 (2). (2008) . For standard bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; y; Àz þ 3 2 ; (ii) Àx þ 1; y; Àz þ 3 2 ; (iii) x; Ày þ 2; z À 1 2 ; (iv) Àx þ 2; y; Àz þ 5 2 ; (v) Àx þ 1; Ày þ 2; Àz þ 2.
Related literature
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 The substituted benzothiazole derivatives have emerged as significant components in various diversified therapeutic applications. The literature review reveals that benzothiazoles and their derivatives show considerable activity including potent inhibition of human immunodeficiency virus type 1 (HIV-1) replication by HIV-1 protease inhibition (Al-Soud et al., 2006 ), antitumor (Kini et al., 2007 , anthelmintic (Munirajasekhar et al., 2011) analgesic and anti-inflammatory (Gurupadayya et al., 2008) , antimalarial (Bowyer et al., 2007) , antifungal (Mittal et al., 2007) , anticandidous activities (Pozas et al., 2005) and various CNS activities (Rana et al., 2008) . The present work describes the synthesis and crystal structure of the title compound, 1-(6-fluoro1,3-benzothiazol-2-yl)-2-(1-phenylethylidene)hydrazine, which was prepared from the condensation reaction of 1-(6-fluoro1,3-benzothiazol-2-yl)hydrazine by refluxing for 2 h with acetophenone in presence of methanol.
The asymmetric unit (Fig. 1 ) of the title compound consists of two independent molecules (A and B), with comparable geometries. In molecule A, the 1,3-benzothiazol-2-yl ring system (S1A/N1A/C1A-C7A, r.m.s. deviation = 0.011 Å) forms a dihedral angle of 19.86 (6)° with the phenyl ring (C9A-C14A). The corresponding r.m.s. deviation and dihedral angle for molecule B are 0.014 Å and 22.32 (6)°, respectively. Bond lengths (Allen et al., 1987) and angles are within normal ranges.
In the crystal structure, Fig. 2 , molecules are linked via intermolecular N2A-H1NA···N1A, N2B-H1NB···N1B, C5B-H5BA···F1B, C12B-H12A···F1A, C12A-H12B···F1B and C15B-H15A···N1B hydrogen bonds (Table 1) into a threedimensional network.
Experimental
A mixture of 1-(6-fluoro1,3-benzothiazol-2-yl)hydrazine (1.83 g, 10 mmol) and acetophenone (1.2 g, 10 mmol) in methanol (50 mL) was refluxed at 2 h. After completion of the reaction, as monitored by TLC, the reaction mixture was poured into ice water (100 mL) whereby the crude product was precipitated as a yellow solid. The product obtained was washed with water and dried. The crude product was recrystalized from an ethylacetate/ethanol mixture (1:1 v/v). M.p.:
455-457 K.

Refinement
The N-bound hydrogen atoms were located in a difference Fourier map and refined using a riding model with U iso (H) = 1.2 U eq (N) [N-H = 0.789 or 0.93 Å]. The remaining H atoms were positioned geometrically and refined using a riding model with C-H = 0.95 or 0.98 Å and U iso (H) = 1.2 or 1.5 U eq (C). A rotating-group model was applied for the methyl group. The crystal studied was a twin with twin law, 101 0-10 00-1 and BASF = 0.301 (2). Three outliers (-3 1 7; 2 1 0; 5 0 4) were omitted in the final refinement cycles. 
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009).
Figure 1
The molecular structure of the title compound showing 50% probability displacement ellipsoids for non-H atoms.
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Figure 2
The crystal structure of the title compound, viewed along the b axis. H atoms not involved in hydrogen bonds (dashed lines) have been omitted for clarity. (Cosier & Glazer, 1986) operating at 100.0 (1) K. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1-(6-Fluoro-1,3-benzothiazol-2-yl)-2-(1-phenylethylidene)hydrazine
R int = 0.036 θ max = 29.7°, θ min = 0.7°h = −39→39 k = −10→10 l = −18→18 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.033 wR(F 2 ) = 0.080 S = 1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1A 0.972160 (13) 0.76932 (5) 0.0272 (5) 0.0317 (6) 0.0211 (5) 0.0061 (4) −0.0024 (4) 0.0071 (5) N1A 0.0138 (5) 0.0159 (6) 0.0158 (6) 0.0004 (5) 0.0027 (5) 0.0006 (5) N2A 0.0130 (5) 0.0205 (6) 0.0160 (6) 0.0019 (5) 0.0040 (5) 0.0003 (5) N3A 0.0135 (5) 0.0169 (6) 0.0166 (6) 0.0009 (4) 0.0039 (5) −0.0002 (5) C1A 0.0142 (6) 0.0144 (7) 0.0184 (7) −0.0004 (5) 0.0038 (5) 0.0001 (6) C2A 0.0204 (7) 0.0180 (7) 0.0173 (7) −0.0005 (6) 0.0050 (6) 0.0018 (6) C3A 0.0204 (7) 0.0177 (7) 0.0183 (8) 0.0017 (6) −0.0012 (6) 0.0020 (6) C4A 0.0156 (6) 0.0172 (7) 0.0248 (8) 0.0021 (5) 0.0020 (6) −0.0002 (6) C5A 0.0143 (6) 0.0160 (7) 0.0228 (8) 0.0007 (5) 0.0051 (6) 0.0003 (6) C6A 0.0138 (6) 0.0122 (6) 0.0168 (7) 0.0000 (5) 0.0041 (5) −0.0005 (5) C7A 0.0148 (6) 0.0131 (6) 0.0148 (7) −0.0014 (5) 0.0045 (5) −0.0008 (5) C8A 0.0150 (6) 0.0136 (7) 0.0167 (7) 0.0010 (5) 0.0033 (5) −0.0021 (6) C9A 0.0134 (6) 0.0130 (6) 0.0192 (7) 0.0010 (5) 0.0025 (5) −0.0023 (6) C10A 0.0177 (6) 0.0190 (7) 0.0192 (7) 0.0031 (6) 0.0017 (6) −0.0005 (6) C11A 0.0137 (6) 0.0231 (8) 0.0284 (9) 0.0046 (6) 0.0008 (6) −0.0029 (7) C12A 0.0151 (6) 0.0216 (8) 0.0310 (9) 0.0010 (6) 0.0073 (6) −0.0037 (7) C13A 0.0191 (7) 0.0200 (7) 0.0282 (9) 0.0011 (6) 0.0085 (6) 0.0008 (7) (7) 0.0131 (7) 0.0000 (5) 0.0026 (5) −0.0015 (6) C3B 0.0158 (6) 0.0181 (7) 0.0161 (7) 0.0009 (5) 0.0069 (5) −0.0027 (6) C4B 0.0115 (6) 0.0163 (7) 0.0206 (7) 0.0016 (5) 0.0043 (5) 0.0008 (6) C5B 0.0129 (6) 0.0165 (7) 0.0164 (7) 0.0008 (5) 0.0024 (5) 0.0012 (6) C6B 0.0126 (6) 0.0125 (6) 0.0127 (6) −0.0007 (5) 0.0036 (5) 0.0011 (5) C7B 0.0130 (6) 0.0130 (6) 0.0127 (7) −0.0006 (5) 0.0016 (5) 0.0000 (5) C8B 0.0128 (6) 0.0146 (7) 0.0157 (7) 0.0005 (5) 0.0036 (5) 0.0016 (6) C9B 0.0120 (6) 0.0139 (6) 0.0139 (7) 0.0003 (5) 0.0030 (5) 0.0028 (5) C10B 0.0154 (6) 0.0175 (7) 0.0211 (8) 0.0019 (5) 0.0036 (6) −0.0006 (6) C11B 0.0153 (6) 0.0191 (7) 0.0313 (9) 0.0035 (5) 0.0032 (6) 0.0025 (7) C1A-S1A-C7A 87.80 (7) C1B-S1B-C7B 88.19 (7) C7A-N1A-C6A 109.10 (13) C7B-N1B-C6B 109.69 (13) C7A-N2A-N3A 113.78 (13) C7B-N2B-N3B 115.76 (12) C7A-N2A-H1NA 118.6 C7B-N2B-H1NB 117.1 N3A-N2A-H1NA 119.8 N3B-N2B-H1NB 122.8 C8A-N3A-N2A 119.03 (13) C8B-N3B-N2B 118.47 (13) C2A-C1A-C6A 121.90 (14) C2B-C1B-C6B 121.68 (13) C2A-C1A-S1A 128.01 (12) C2B-C1B-S1B 128.46 (12) C6A-C1A-S1A 110.08 (12) C6B-C1B-S1B 109.84 (11) Symmetry codes: (i) −x+2, y, −z+3/2; (ii) −x+1, y, −z+3/2; (iii) x, −y+2, z−1/2; (iv) −x+2, y, −z+5/2; (v) −x+1, −y+2, −z+2.
